ABSTRACT -Brainstem auditory evoked response (BAER) is a reliable test for neonatal auditory and neurological dysfunction and it permits early diagnosis and rehabilitation. The purpose of this study is to demonstrate latencies of BAER in normal term neonates in order to obtain reference values in a university hospital. BAER was performed in the second day of life in 47 normal newborns (25 male, 22 female) which gestational ages were higher than 37 and lower than or equal to 40 weeks that did not present familial history of deafness. The exam was performed with 80 dBHL alternating polarity 10/sec clicks presented monaurally. Two thousand stimulus trials were averaged and duplicated for each ear. 
Brainstem auditory evoked response (BAER) reflects non-propagated, volume-conducted events, which manifest the sequential activation of auditory brainstem nuclei and pathways 1, 2 . A series of 5-7 waves can be recorded and are related to the following regions of auditory pathway: wave I, segment of the eighth nerve close to the cochlea; wave II, intracranial portion of the eighth nerve close to the brainstem and cochlear nucleus in pons; wave III, superior olivary complex (pons); wave IV, mid and upper pons; wave V, lateral lemniscus (upper pons) or inferior colliculus (low midbrain) 3 . It has been observed a progressive decline in the latency of wave V and interpeak latency I-V from neonatal period to around infancy [4] [5] [6] and childhood until achieving adult values. These evoked responses though, may indicate some physiological dysfunction in the auditory system up to the brainstem level. Since clinical semiology is poor in neonates, this type of non-invasive tests may objectively evaluate the integrity of this pathway, as well the surrounding areas in the brainstem. It turns out to be a reliable test for auditory and neurological dysfunction at this age and it permits early diagnosis and rehabilitation.
There are few reports of normative values of BAER in neonatal period, especially in development nations [7] [8] . There is a need to have reference guides for laboratories in every country to establish a standard routine of investigation.
The purpose of this study is to demonstrate the latencies of BAER in normal term neonates in order to obtain normative data in a university hospital of São Paulo, Brazil, a city with 20 million habitants.
METHOD
BAER was performed between 48 and 96 hours of life in 47 normal newborns in the University Hospital of the University of São Paulo. Normal newborns (25 male, 22 female) were evaluated, with adequate weight for gestational age (GA), which were higher than 37 and lower than or equal to 40 weeks (Dubowitz). The patients presented no familial history (parents and siblings) of deafness and had fifth minute Apgar scores higher than 7 and negative elluate and Coombs reactions. The patients did not presented any neonatal distress with exception of mild physiological jaundice without need of phototherapy.
The exam was performed during sleep, after feedings in the morning, using 80 dBHL clicks of alternating polarity presented monaurally at a rate of 10/sec. A total of 2000 stimulus trials was averaged and duplicated for each ear (analysis time 10msec, filters 100-3.000Hz).
RESULTS
The mean latency time of waves I, II, III, IV, V and the inter-peak latencies (IPL) were measured. The mean of the latencies in milliseconds was the following: wave I, When we compare the results of the present study with the values obtained in healthy adults with similar methodology in our laboratory, we observed a clear decrease in latency values in these latter. The greatest discrepancy was wave V latency, as well as inter-peak latencies, showed in Figures 1 and 2 , respectively.
DISCUSSION
Our results were similar to other authors that studied BAERs in neonates 9 . Several studies [9] [10] [11] [12] observed that hearing thresholds (wave V) of newborn infants diminish with increasing age. Instead, wave I does not seem to have the same velocity of decrease trough adult levels especially when different stimulus rates are used 13 . This fact probably reflects that maturation of auditory pathways may involve different mechanisms in central and peripheral areas 14 . Starr et al. 15 have suggested that peripheral changes manifested by decrease of wave I latency could include impedance changes in the middle ear, the maturation of highfrequency sensitivity of the cochlea or changes in transduction between hair cells and the dendrites of VIII nerve.
Central conduction could involve changes in nerve conduction velocity associated with myelination and/ or changes in synaptic efficiency at the various nuclei of the auditory pathway 16 . Maturation of human central auditory system extends into adolescence, and certain auditory processing skills such speech recognition have a prolonged time course 17 . BAER in neonates may be abnormal in congenital deafness, anoxia, central nervous system infection, toxic states such as during antibiotics treatment, jaundice, intrinsic brain stem lesion, such as tumors, vascular pathologies (infarctions, hemorrhages, malformations) and coma 3, 18 . Beverly et al. 19 found that BAER were not a good prognostic indicator of future neurodevelopmental disability or outcome in neonatal period. Salamy and Eldredge 20 have demonstrated a higher risk of BAER abnormalities in the nursery in normal hearing infants that had neurological signs or brain anomalies and those exposed to cocaine in utero.
CONCLUSION
Normative BAER studies in term neonates performed in university hospitals are necessary to establish reference values for evaluation of auditory and neurologic prognostic factors as well as to early diagnose children with risk of auditory dysfunction.
